Introduction
CDF is a large detector currently being assembled at the BO straight section of the Fermilab Tevatron.
It will be used to study p-p collisions at a center of mass energy of 2 TeV. The A cut through one half of the detector is shown in Fig. 3 . The interaction region is in the center of the detector. The rms size of the interaction region is expected to be about 30 cm along the beam direction and about 0.06 mm transverse to the beams.
A perspective view of the detector is shown in Fig. 1 The chamber contains 84 wire layers arranged into -9 superlayers. The geometry can be seen in Fig. 4 .
Small angle stereo between superlayers is used for determination of the zcoordinate. The momentum resolution at a polar angle e -900 to the proton beam is expected to be APT/p -0.2% x pT (in GeV/c).
The chamber is operaled at atmospheric pressure.
3. Drift tubes on the outside shell of the drift chamber to measure the z-coordinate of tracks with good precision using charge division.
4. Forward Tracking Chambers for measuring the trajectories of those charged particles which leave the Central Detector through the 100 hole in the Endplugs.
These chambers have radial sense wires, which in a natural way continue the geometry of the axial sense wires in the cylindrical drift chamber.
Each A0 -5°sector contains 20 sense wires. The tilt angle of the supercells with respect to radial lines is 45°.
Calorimetry
Outside the tracking volume are electromagnetic (EM) shower counters and hadron calorimeters. All the calorimeters are of the sampling type. The-EM shower counters contain lead as the absorber, whereas the hadron calorimeters have steel plates.
The active medium is scintillator in the large angle region (300<6<1500) and proportional tubes at small angles to the beams(8<30'). It is known that radiation damage to scintillator occurs primarily close to the beam pipe, where the radiation dose is highest. This arrangement therefore gives some protection to the calorimeter scintillator, which is everywhere more than 1.5 m from the beams.
The calorimeters are all subdivided into many cells. Each cell is a matching "tower" or solid angle element of EM and hadron calorimeter. Such a geometry facilitates greatly the reconstruction of energy patterns in the detector for physics analysis. The angular coverage of the calorimeters is 2 in the azimuthal angle ¢ and from -4 to 4 in pseudorapidity n, which is defined as n --lntan(8/2). The density of particles in typical inelastic collisions is more or less uniform in n-¢ space.
In the EM shower counters, the energy resolution for 50 GeV electrons varies from about 2% at 0 -900 to about 4% at small angles to the beams. In the hadron calorimeters, the energy resolution for 50 GeV charged pions varies in a similar way from about 10% (scintillator and 2.5 cm steel plates) to about 20% (proportional tubes and 10 cm steel plates). The energy dependence is approximately 1iA. Components of the calorimetry are:
1. The Central Calorimeters, consisting of calorimeter "wedges" which are built into "arches". The sampling medium is scintillator.
A wedge module contains both EM shower counters and hadron calorimeters. Figure 5 shows a calorimeter arch in position next to the solenoid coil.
2. The Endwall Hadron Calorimeters, which also use scintillator.
They are mounted on the steel 3. The Endplug Calorimeters, both EM and hadron calorimeters, which use proportional tubes with cathode pad readout for the energy measurement. The EM calorimeter and the first few steel plates of the hadron calorimeter are located inside the solenoid field, as can be seen in Fig. 3. 
The
Forward (-Backward) EM and hadron calorimeters, which are located between 6 m and 10 m from the interaction region on both sides of the Central Detector, also contain proportional tubes with cathode pad readout.
Muon Detection
Outside the calorimeters are muon detectors. They are:
1. The Central Muon Detector.
These drift chambers are located between the last two steel plates of the central wedge calorimeters.
Charge division is used for determination of the z-coordinate. They are operated at high gain (limited streamer mode) to give good charge division resolution.
The momentum measurement in the solenoid is expected to give a resolution of APT/PT -0.2% x PT (in GeV/c) as for other tracks.
2. The Forward (-Backward) Muon Detectors. Each detector consists of two magnetized steel toroids and three sets of drift chambers.
These drift chambers are so=-called electrodeless drift chambers in which the uniform drift field is shaped by an equilibrium distribution of charges on the inside surfaces of the insulating chamber walls rather than by metallic electrodes. The expected momentum resolution is Ap/p -20%.
A gap currently exists in the muon detection between 170 and 50°to the beams.
Upgrades to the detector to narrow this gap are being considered.
part of the Electronics and Readout
A simplified diagram of the electronics and readout system is shown in Fig. 6 Fig. 7 ) of the average minimum ionizing particle pulse height in an EM shower counter tower as a monitor good to about 1% 3. The expected interaction rate is of the order of 70 kHz at a luminosity of 103 cm s. The trigger system is used to identify the most interesting events, and to cause the data for these to be written to magnetic tape at a rate of a few Hz.
The trigger system is FASTBUS based. It uses signals carried on separate cables to the control rooms. A basic input to this system consists of pulse heights from the calorimeter towers.
Level 1 triggers on total (transverse) energy summed over all towers above a programmable threshold. It is deadtimeless, i.e. its decision time is less than the time between bunch crossings. Level 2 can make much more sophisticated decisions based on lists of energy clusters, high momentum track candidates in the CTC and candidate muon tracks, since tracking processors also have input to level 2.
A level 2 accept causes the event information to be digitized.
About 80 scanners operate in parallel to read out the digitized information. The time to read out the full detector is estimated to be a few ms.
Work on a level 3 trigger system of processors with access to the digitized detector information is underway.
4. The FASTBUS system for the full detector will contain about 50 crates, linked by Segment Interconnects (SI's). More about the data acquisition system will be said below.
Detector Calibration
For calorimeters, an absolute calibration is needed to convert a measured pulse height (expressed in ADC channels) to an energy deposition in the calorimeter. A large amount of effort by the CDF groups has been put into this calibration. The accuracy of this calibration method has been shown to be better than 1% in some cases. Through this work, a lot of knowledge and experience has been gained, not only of the calorimeters themselves, but also of the RABBIT electronics which has been used for the calibration.
The CTC is, in a certain sense, selfcalibrating.
By this is meant that the drift constants in the chamber can be determined from track data by virtue of the fact that all high momentum tracks will cross cell boundaries because of the 450 tilt angle of the supercells (Fig. 4) Access to the detector during the run was very limited, and it was particularly reassuring that this fact was not a problem: the electronics has proven itself quite reliable.
The radiation levels were carefully monitored during the run and found to be low. The dose measured was of course position dependent, but it was less than 50 rads near the calorimeters.
Collisions in the Tevatron between protons and antiprotons at a center of mass energy of 1.6 TeV were observed with CDF on October 13. The beam pipe in this run was made of stainless steel.
The wall thickness was 0.7 mm or 0.04 radiation lengths.
A thinner beam pipe will be used in future runs.
Conclusion
The recent engineering run provided a realistic testing of some detector systems and of most of the electronics and data acquisition system components.
The result was encouraging:
Everything worked well and data could be taken.
The goal for the coming ten months, during which the BO overpass will be built, is to complete the rest of the detector. Given the current status, this should be possible. The fact that the effort to make collisions was successful this year gives us high hopes that there will be a fruitful physics run next year with a complete detector and with collisions at a center of mass energy of 1.6 TeV or higher. 
